Abstract. A retrospective study of patients sustaining traumatic tetraplegia is presented. Survival is correlated with the level of the lesion and the age of patient at which the injury was sustained.
Introduction
WITH the improvement in management of spinal Injuries, including the early transfer of patients to a specialised unit, the intensive care facilities available and the involvement of a full range of specialist services, especially microbiologists and urologists, patients could anticipate an increasingly improved prognosis. The likelihood of long-term survival has important implications in the long-term planning for facilities, including home nursing facilities and permanent accommo dation areas for an increasing number of patients, as well as medico-legal importance.
Clinical Material
In order to examine prognosis following such an in)ur�, a retrospective study was made from the records of the Spinal Unit of Royal Perth Rehabilitation Hospi tal to determine prognosis on a long-term basis following traumatic tetraplegia. All patients studied in this review had traumatic tetraplegia on admission and have been divided into two groups: those at the C4 level and above and those at the Cs level and below. This study differentiates these groups but does not look at levels at and below TI. No patient admitted subsequent to December 1978 has been included in this study. There has been no uniformity in the literature as to what time interval constitutes the acute phase following injury. Hardy (1976) reported mortality figures after time intervals of I week and I year.
To enable comparison with previous studies, mortality at I week, 6 weeks, 12 weeks and I year is tabulated and long-term survival for those patients surviving more than I year following injury is reviewed. All patients presenting with acute tetraplegia are included in the study, including those who sustained multiple trauma.
Most published series have not related survival to the level of the cervical lesion. Young and Harris (1980) studied mortality in patients with high cervical injury C1-C4 but their cases were admitted on an average of 49 days from injury.
Complete Lesions Above Cs

Acute Survival
Twenty-five patients were in this group, one lost to follow-up, leaving 24 in total.
The acute mortality rate varied with the age of the patient at the time of injury. Table I shows mortality after I week, 6 weeks, 3 months and I year after injury, related to age at injury. Six of the seven patients that died within I year of injury were admitted to the Spinal Unit within 24 hours of injury. The other case was not admitted until 4 days following injury.
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Long-Term Survival
Seventeen patients surviving the first year remained for long-term follow-up. Five patients have survived between I and 4 years, with two dying in this period. Three have survived between 5 and 9 years with no deaths in this period and six have survived between 10 and 14 years with I death in this time interval.
No patient sustaining a complete lesion above C5 over the age of 45 years has yet survived 5 years. Table II shows long-term mortality related to age. There were 101 patients in this group of whom six were lost to follow-up within the first year, leaving 95 patients. The mortality rate during the first year increases rapidly with increasing age over 45 years. Of the 24 patients that died within I year, 22 were admitted within 24 hours of injury to the Spinal Unit, and the other two were admitted at 4 days and 6 days post injury. Table III shows mortality after I week, 6 weeks, 3 months and I year after injury related to age at injury. Long-Term Survival
A further nine patients were lost to follow-up after I year leaving 62 patients for long-term review. Twenty-three patients survived between I and 4 years and six died in this period. Nine patients survived between 5 and 9 years with four deaths in this period. Six patients survived between 10 and 14 years with one death in this period.
Ten patients survived between 15 and 19 years with no deaths occurring in this period and three have survived more than 20 years. Table IV shows long-term mortality related to age.
Incomplete Lesions Above C5
Sixty patients were admitted with incomplete lesions of the cervical spinal cord in the same period, of whom seven died within I year.
All deaths occurred in patients over the age of 45 years. In this older age group 7/26 died within 1 year. Table V shows mortality after 1 week, 6 weeks, and I year after injury.
Incomplete Lesions Below C5
One hundred and seventy-seven patients were admitted with incomplete cervical cord lesions below the level of C5. There were eight deaths in the first year, again seven of these eight were in age group 45 and over. Table VI shows mortality after I week, 6 weeks and I year after injury.
Discussion
Cervical spinal cord injury of traumatic ongm is associated with a high mortality rate, both in the first year and subsequently. The records of 363 patients with cervical injuries complete and incomplete were reviewed, of whom 46 died within I year of injury.
The age of the patient at the time of injury is crucial, patients over the age of 45 years fare poorly.
In a review by Hardy (1976) , of 30 cases of complete quadriplegia who were over the age of 45 years at the time of accident, 12 died within I week and 16 within I year. In this study 33 patients over the age of 45 were completely quadriplegic. Four died within 1 week and 22 died within 1 year. The difference in mortality rates after 1 week may be due to the fact that all but two of the patients in the present series were admitted within 24 hours to the Spinal Unit.
In the same review by Hardy (1976) of cases of complete tetraplegia under the age of 45 years, of 88 cases ten died within 1 week and a further nine died within the next 3 months.
In the present series for a similar group of 86 patients, four died within 1 week and a further 13 within the next 3 months.
In a series of incomplete lesions over the age of 45 years, Hardy in a series of 125 found that 12 died within 1 week and a further 12 within a year. In the present series there were 81 patients. One died within 1 week and a further seven died within 1 year.
Comparisons of mortality figures between series from differing authors are difficult, due to the different patient populations. In one study (Geisler, 1977) only patients participating in a rehabilitation programme were included, and in another (Young & Harris, 1980) patients were admitted on an average of 49 days from injury.
Tables VII and VIII show comparison between the present series and that of Hardy (1976) for patients over 45 years and under 45 years respectively.
As the patient population is similar in Hardy's series in that it comprises patients admitted to a Spinal Unit within hours or days of the injury, comparison is allowable. In the series by Hardy, patients were admitted to the Spinal Unit 'within a matter of days', and in the present series, all but two or three were admit ted within 24 hours.
The time lapse between accident and admission to a Spinal Unit may be important in relation to those deaths occurring within the first week, but the number of deaths occurring within the first 3 months were similar. Hardy 19/88, present author 17/86, for patients under 45 years. Similar studies (Hardy, 1976; Kraus, 1979; Young, 1980) have drawn atten tion to the high mortality rates in those patients aged 45 years or more at the time of injury. In the present study the mortality rates at 1 week, 6 weeks and 1 year are shown in Table IX .
In a review of tetraplegia in the elderly (60 years +) Watson (1976) found a mortality rate of 80 per cent in the acute phase, although he did not define the length of his acute time interval in patients with complete tetraplegia.
In this series it is also apparent that the high mortality rate above 45 years continues long after the acute phase, with eight out of 28 patients dying between 
Conclusions
1. The prognosis for patients over the age of 45 years sustaining trau matic tetraplegia is materially worse than fo1' those under this age. 2. Complete lesions above C5 are associated with a high mortality rate and for those patients over 45 years, 75 per cent die in the first year. 3. The mortality associated with an incomplete lesion above C5 in the older population is as high as that for a complete lesion at the same level in a younger population.
SUMMARY
The records of 363 patients presenting to the Spinal Unit of Royal Perth Rehabilitation Hospital with traumatic tetraplegia are reviewed. Mortality rates in both short and long terms are tabulated and correlated with the level of the lesion, age of the patient at the time of injury and completeness of the lesion. The mortality rate for patients sustaining a complete lesion above C5 at the end of 1 year after injury was 20 per cent if under the age of 45 years and 75 per cent if over the age of 45 years. The mortality rate of patients sustaining a complete lesion below C5 at the end of 1 year after injury was 8 per cent if under the age of 45 years and 66 per cent if over the age of 45 years. 
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